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This conference summary was prepared by the Institute of Medicine's
Roundtable for the Development of Drugs and Vacanes Against AIDS,
chaired by Howard Temin and Paul Volberding and directed by Leslie
Hardy. The document reports major themes of the conference discussions;
these themes, however, do not represent policy statements by the Institute
of Medicine.

The report has been reviewed by a group other than the authors
according to procedures approved by a Report Review Committee
consisting of members of the National Academy of Sciences, the National
Academy of Engineering, and the Institute of Medicine.

The Institute of Medicine was chartered in 1970 by the National
Academy of Sciences to enlist distinguished members of appropriate
professions in the examination of policy matters pertaining 10 the health
of the public. In this, the Institute acts under both the Academy’s 1863
congressional charter responsibility to be an advisor to the federal
government, and its own initiative in identifving issues of medical care,
research, and education.

The Roundtable is supported by the American Foundation for AIDS
Research, the Merck Company Foundation, the Pharmaceutical Manufac-
turers Association, the U.S. Army, the U.S. Public Health Service, and the
U.S. Department of Veterans Affairs.

Division of Health Promotion and Disease Prevention
Institute of Medicine
2101 Constitution Avenue, N.W.
Washington, D.C. 20418
(202) 334-2453

The serpent has been a symbol of long life, healing, and knowledge
among almost ali cuitures and religions since the beginning of recorded
history. The image adopted as a logotype by the Institute of Medicine is
based on a relief carving from ancient Greece, now held by the St.ai-
lichemuseen in Berlin.
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PREFACE

The Roundtable for the Development of Drugs and Vaccines Against
AIDS was established in 1988 by the Institute of Medicine. Composed of
leaders from government, the pharmaceutical industry, academia, and
patient advocacy, its mission is to identify and help resolve impediments
to the rapid availability of safe, effective drugs and vaccines for human
immunodeficiency virus (HIV) infection and acquired immune deficiency
syndrome (AIDS). The Roundtable accomplishes its mission through
regular meetings of its membership, during which urgent issues are
identified and discussed, as well as through public conferences and
workshops that explore scientific and policy matters central to the
development of AIDS therapeutics. This publication is the report of a
conference held April 9 and 10, 1991, in Washington, D.C.

The apparent lag in opportunistic infection (OI) drug research relative
to antiretroviral research has generated substantial debate about the
appropriate balance between efforts to develop antiretroviral drugs and
those 1o develop OI therapies. The biomedical research community and
pharmaceutical industry are investing heavily in the development of
antiretroviral therapy for HIV infection, and some critics have asserted that
this emphasis may have slowed or diverted attention from basic and
clinical research related to opportunistic infections. Other factors, however,
may also be important—in particular, gaps in scientific knowledge that
impede Ol research and drug development. The purpose of the Round-
table’s April 1991 conference was to review what is known about the
epidemiology, basic biology, and treatment of the major opportunistic
infections and to examine obstacles to the development of effective Ol
therapies. Various perspectives on these issues, including those of the
biomedical and clinical research communities, the pharmaceutical industry,
health care providers, and patient advocates, were presented.
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viii PREFACE

This report is not a consensus document but rather a synthesis of
selected scientific and public policy aspects of the conference presentations.
It contains no recommendations or conclusions, and the Roundtable has
neither altered nor commented on the views and opinions expressed by the
speakers, except for purposes of clarity. The Roundtable and staff wish to
thank our consultant, Margie Patlak, for her assistance in preparing this
summary. Thanks are also due to Richard Hafner, chief of the Oppor-
tunistic Infections Treatment Research Section, Division of AIDS, National
Institute of Allergy and Infectious Diseases, for his valuable contributions
in updating the table in Appendix B. We also thank, once again, the
conference speakers for their thoughtful presentations and all the
participants for the lively, provocative discussions that occurred throughout
this event.
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DEVELOPING EFFECTIVE THERAPIES
FOR AIDS-RELATED INFECTIONS




INTRODUCTION

As of 1990, there were an estimated 1 million people in the United
States who were infected with the human immunodeficiency virus (HIV).
In the absence of a cure for HIV infection, the majority of these
individuals will eventually succumb to one or more of the opportunistic
infections (Ols) associated with acquired immune deficiency syndrome
(AIDS)—the final stage of HIV disease—or various forms of cancer.
Although HIV causes AIDS and is responsible for the progressive
immunologic deterioration that increases susceptibility to opportunistic
infections, it is these infections that account for much of the morbidity and
mortality associated with AIDS, as well as the diminishing quality of life
that frequently occurs. (It must be noted, however. that other condi-
tions—such as wasting, dementia, peripheral neuropathy. nephropathy,
myocardiopathy, lymphoma, and Kaposi's sarcoma {KS]|—also contribute to
overall HIV-related morbidity and mortality.) The frequency and types of
opportunistic infections seen among persons with AIDS are changing
largely because of current Ol prophylaxis and treatment regimens, as well
as antiretroviral therapy (e.g., zidovudine [AZT]). Relatively uncommon
infections, for example, are becoming more prevalent. New and as yet
unrecognized infections may appear in the future.

Although drugs are available to treat a number of the most common
AIDS-related opportunistic infections (see Appendix B), problems exist
with many of these current therapies. For some such infections, therapy is
highly toxic; in addition, it may be inconvenient to administer, expensive,
and not entirely effective. For others, therapy may be initially effective, but
long-term use (often required to prevent recurrence of infection) may lead
to patient intolerance or pathogen drug resistance, which may necessitate
dose alterations or discontinuation of treatment. For still other opportun-
istic infections, no effective therapy presently exists. People in the late
stages of AIDS are particularly vulnerable to drug side effects, in part
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APPENDIX B Commonly Encountered AIDS Related Opportunsstic Infections and Therr Treatments

Infecting Agent

Treatment

Toxicies of Treatment

Comment

Pneumoma {usually intersti-
ual); rarely Jdisseminated

Pneumocystis canni

Cytomegalovirus Retinitis, colitis, cerebritis,

Candida albicans

Inmethopnmesulfa-meth-
oxazole, 15.20/°5-100
mgkg per day orally or
miravenously (IV) mn 3-
4 divided doses for 3
weeks

or
Pentamidine 1sethionate,
34 mgkg per day by
stow [V; 2.3 weeks' dura-
tion of therapy

or
If mtolerant or failing
standard therapy, trime-
irexate, 45 mg,/mZ per
day IV, plus leukovorin,
20 mg/m* every 6 hours
IV or orally. If (Atveolar-
antenal) Op gradient
>35 or PO, <70. then
Predmisone, 40 mg twice
daily for § days; then 20
mg twice daily for §-10
days; then 20 mg per day
for 11-21 days

Ganciclovir [9-1,3-dihy-
droxy-2  propaxymethyl)
guanine (DHPG)|, 5 mg/
kg IV twice daily for 2-
3 weeks; then S mg/kg IV
daily maintenance

or
Foscamet  (phosphono-
formate), 60 mgkg 3
times daily for 2-3 weeks;
then 90-120 mgkg IV
daily maintenance

Clotrimazole troches, $§
times daily

or
Nystatin suspension, $
mL swish and swallow, 4
times daily

or
Ketoconazole,  200-400
mg per day orally

or

Fluconazole, 50-100 mg
per day

Skin rash, neutropenia. ab-
doeminal pain, fever

Hypoglycemia, hyper-
glycemia.  hypocalcemia,
azoterma, hepatic dysfunc-
tion, hypotension

Anemia and neutropenia

Azotemia, seizures, hypo-
magnesemia

Generally free of toxicity

Generally free of toxicity

Hepatits, adrenal insuffi-
ciency

Tnmethopnm, $5  mgkg
every 8 hours, and dapsone,
100 mg per Jav. may be as
effective 3s tnmethopnay
suifamethoxazole or prima-
quine. 30 mg per day, plus
clindamycin, 450 mg every 6
hours for 21 days.

For failure or mtolerance
to standard therapy, Atova-
quone (BWS66C80), 750
mg orally 3 umes daily lor
2l days: now in expanded
access clinical tnals for
mild 1o moderate PCP.
(For mild 1o moderate
PCP. Atovaquone generally
preferred over tnimetrexate.)
After episode of P. carini
pheumona or in patients
with CD4+ phocytes
<0200 x 0L (<200
cells/ul ), prophylaxis rec-
ommended with aerosolized
pentamidine isethionate, 300
mg monthly, or trimetho-
prim/sulfamethoxazole, 320/
1600 mg per day, or dap-
sone, 50-100 mg per day.

Bone marrow toxicity of
ganciciovir may be additive
with that of zidovudine.
Maintenance therapy should
be continued indefinitely for
retinitis and  possibly for
cerebnlis; reinductions re-
quired often with both
drugs.

Continued on noa page
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APPENDIX B Continued

Infecting Agent Manifestations

Treatment

Toxicities of Treatment

Comment

Esophagitis

Rarely disseminated

Mycobacterium avium-  Disseminated, particularly in

intracellulare bone marrow, lung, lymph
node. liver

Mycobacterium Pulmonary; disseminated

wberculosis (frequent)

Cryprococcus Meningitis: pulmr ary: dis-

neoformans seminated

Mild: Swallow nystatin
suspension. sucking clo-
tnmazole troches

or
Ketoconazole 200400 mg
per day orally

Severe: Amphotencin B.
0.3 mg/kg per day IV for
§-10 days

or
Fluconazole 100-200 mg
per day

Amphotericin B, 0.4-0.5
mg/kg per day or as a
double dose on alternate
days for several weeks

No recognized therapy. 3
to S drugs chosen from
among ethambutal, rifam-
pin or rifabutin, cipro-
floxacin, amikacin, clofa-
zimine

3 or 4 drugs chosen from
among isoniazd, rifam-
pin, ethambutol, pyrazina-
mide (streptomycin—not
yet available in US.),
and others

Amphotericin B, 0.5-0.6
mg/kg per day IV when
used alone or 0.3-0.5
mg/kg per day when used
in combination with §-
fluorocytosine  (SFC,
flucytosine)

or in combination with
S-Fluorocytosine, 100
mg/kg per day in 4 di-
vided doses every 6 hours
orally

or

Fluconazole, 400 mg per
day

Hepatitis, adrenal insuffi-
ciency

Fever, ~hills, nausea, vomil-
ing, thrombophlebitis, azo-
temia, hypokalemia, anemia,
hypomagnesemia

See above f{or Candida

albicans treatment

Rash,
hepatitis

myelosuppression,

In clinical trials: clanthro-
mycin, 500-1000 mg twice
daily; Azithromycin, 600-
900 mg per day

Short-course regimens oot
recommended. Treatment
should be a2 minimum of 9-
12 months with at least 2
drugs active in vitro. Initial
response 10 therapy gener-
ally good. Role for long-
term maintenance therapy
remains unclear. Ia clinical
trials:  ciprofioxacin - and
ofloxacin.

Requires indefinite mainte-
nance therapy; fluconazole,
200 mg per day, or ampho-
tericin, 1 mg/kg per week

Continued on nexa page
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Infecting Agent

Mamfestations

Treatment

Toxiciies of Treatment

Comment

Taxoplasma gondii

Herpes simplex virus

Herpes zoster

Isospora belli

Sailmonella sp.

Encephalitis;
mass; ocular disease (rare)

Severe mucocutaneous dis-

ease including perianal skin

Esophagilis:
disseminated (rare)

Severe cutaneous disease;

dissemination (rare)

Prolonged, severe diarthea;

malnutrition, wasting

Severe diarrhea;

sporidiosis

Septicemia, diarthea

intracerebral

pneumonia;

may be
indistinguishable from crypto-

Pyrimethamine, loading
dose of 100-200 mg oral-
lv in 2 divded doses for
2 days: then 50-75 mg
per day for 6 weeks: then
maintenance Jdose of 25-
50 mg per day in single
dose

plus
Sulfadiazine loading dose
of 50-75 mgkg orally
then 75-100 mgkg per
day in 4 divided doses
every 6 hours oraily

plus
Folinic aci¢, 10 mg per
day orally in single dose;
alternative:  pyrimetha-
mine plus clindamycin,
600 mg every 6 hours

Acyclovir, 5 mg/kg every
8 hours for 7 days [V or
200 mg orally, S times
daily for 10 days

Acyclovir, 10 mg/kg every
8 hours for 10 days [V

Acyclovir, 500 mg/m?
every 8 hours IV for 7
days; if dermatomal
acyclovir, 800 rng/mi
orally 5 times daily for 7-
10 days or 30 mg/kg daily
for 7 days [V

None proven; paramo-
mycin in clinical tnals;
supportive care including
antimotility agents

Trimethoprim/sulfameth-
oxazole, 160/800 mg 4
times daily orally for 10
days: then twice daily for
3 weeks

Ampicillin, tnmethoprim/
sulfamethoxazole, quino-
lones, or chioramphen-
icol, depending on micro-
bial sensitivities

Anemia, beutropenia,
thrombocytopenia. rash

Usual for sulfonamides,
cspecially crystalluna, hema-
turia, rash

Generally {ree of toxicity

Azotemia, central nervous
system  (CNS)  changes.
rash. mild hepatitis

Azotemia,
rash, mild hepatitis

See above for Pneumocysiis

carinu

CNS changes.

Imual response N patents
who recover usually occurs
within 2 10 3 weeks.

For maintenance therapy.
pvrimethamine, 25-50 mg
per day. plus clindamycin,
450 mg every 6 hours

May recur, but maintenance
therapy usually not indica-
ted;: for acyclovir-resistant
herpes simplex virus, foscar-
net, 40 mg/kg every 8 hours

Protracted diarthea. unre-
sponsive 1o therapy. may
lead to inanition.

Prophylaxis using tnmetho-
prim/sulfamethoxazole, 160/
800 mg 3 times weekly, or
sulfadoxine/pyramethamine,
500/25 mg once per week.
has been effective.

Ciprofioxacin may aiso be
effective.

Adapted from A.S. Fauci and H.C. Lane, "The Acquired Immunodeficien: " ison’s Princi ici
) s cy Syndrome (AIDS)." Harrison's Principles of Internal Medicine, ed. 1.D.
Wilson, E. Braunwald, KJ. Isselbacher, R.G. Petersdorf, J.B. Martin, A.S. Fauci, and R.K. Root, 12th ed. (New York: McGraw-Hill, 1991).
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